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(54) PHOSPHOR FILM. STRUCTURE, PASTE FOR FORMING PHOSPHOR FILM AND PLASMA 
DISPLAY PANEL USING PHOSPHOR FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the luminance of a phosphor 
film and to reduce the manufacturing cost by forming the phosphor film 
with many phosphor grains and voids formed between the phosphor 
grains, and forming the voids in the phosphor film at the ratio of a 

hie*- : ; 

specific range. 

SOLUTION: Voids 16b are formed at the ratio of 40-80% in a 
phosphor film 16, desirably at the ratio of 50-70%, against 100% when 
the phosphor film 16 is completely filled with phosphor grains 16a 
without gaps. When the prescribed voltage is applied between display 
electrodes, a plasma discharge 17 occurs in a cell 15, and ultraviolet 
rays 1 8 generated by this plasma discharge 1 7 excite the phosphor 
grains 16a to generate visible light. The ultraviolet rays 18 are 
irradiated not only to the phosphor grains 16a on the surface of the 
phosphor film 16 but also to the phosphor grains 16a in the phosphor 

film 16, the phosphor grains 16a in the phosphor film 16 can also contribute to luminescence, the number of 
the luminescent phosphor grains 16a is increased as a result, and the high-luminance phosphor film 16 is 
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obtained. The quantity of expensive phosphor powder to be used can be decreased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

! ™l d0CUment haS been translated b y computer. So the translation may not reflect the original precisely 
2 **** s h ows me word w hich can not be translated. 

3.1n the drawings, any words are not translated. 

CLAIMS . ' ' ^ ~~ ~~ 

[Claim(s)] ™ , ~ — 

SIS fluores Cen t substance film (16) consists of an opening (16b) formed between many fluorescent substance 
particles (16a) and these fluorescent substance particles (16a). Fluorescent substance membrane structure by which said 
opening (16b) was formed at 40 - 80% of a rate into said fluorescent substance film (16) when the case where said all 

mtoToO% ( } 18 UP ^ Said flU ° reSCent SUbStanCe Particle (16a) With0ut a clearance was made 

[Claim 2] The fluorescent substance film (36) consists of an ultraviolet-rays transparency particle (36b) of a large 
number ^arranged between many fluorescent substance particles (36a) and these fluorescent substance particles (36a) 
When the case where said fluorescent substance film (36) is altogether filled up with said fluorescent substance particle 
(36a) without a clearance is made into 100% Fluorescent substance membrane structure whose percentage of 

SSSSS e 40 h 8 P 0% iCle 36b) ^ ^ SUbStanCC film (36) ° f ^ 
L^fluo^^^ ~ aCC ° rding t0 daim 2 Wh0se ^aviolet-rays transparency particle 

SlTnW F1U ° r f C6nt SUbStanCe m f mbrane structure accor <*ing to claim 2 which is the fluoride particle by which the 
ultraviolet-rays transparency particle was covered with Si02 film. V 

MgF^or UR° reSCent SUbStanCC mCmbrane StmCtUre accordin § t0 claim 3 or 4 w hose fluoride particle is either CaF2, 
SS/^fS Pa v,f J° r i 0rm T the fluorescent substance film according to claim 1 characterized by including 0 1 - 
pa^^^^^ 15 " 8 ° % *«" ^ a fluorescent substaLe 

nHZi 7 i. The Tk 6 f0r 1 formi ?5 the fluorescent substance film according to claim 1 characterized by being refractory 

lent 0 2 ^7 l em ^ Umed t™l by 20 °- 500 d6greeS C t0 a S ° lvent > md includ ^ the resin im pVble Powde^ 
fin«t i w ° ^ weight 7 h ° Se mean Particle diameter is a1 - 20 Urometers, 10 - 80% of the weight of 
fnZTA P r d u r ' and 1° ■ 20% ° f the wei ^ ht of a solvent »- resin meltable to this solvent. 

ncS n^O^het^r f° r ff nU ° reSCent SUbStanCS fllm ° f a P ublica «on 5 either characterized by 

mcluaingO.l -50/ooftheweightofanultraviolet-raystransparencyparticle, 10 - 80% of the weight of fluorescent 
substance powder, and 80- 20% ofthe weight ofresin and a solvent. . uuorescent 

[Claim 9] Claim 1 thru/or the plasma display panel with which the fluorescent substance film (16 36) of a oublication 
was formed in the eel (15) inside between the ribs (14) on a substrate (1 1) 5 either. Publication 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I TH* d ? CUme ? haS been translated b y computer. So the translation may not reflect the original precisely 
2. *** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluorescent substance membrane structure suitable for fluorescence 
displays, such as a plasma display panel (henceforth PDP), the paste for forming this fluorescent substance film, and 
PDP using this fluorescent substance film 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of fluorescent substance film (it is also called fluorescent 
substance, layer) structure, as shown in drawing 3 , on the glass substrate 1 of PDP, open predetermined spacing and 

TZZ^t T 1 f GS 2 f° 0rme f • M inSUlating ^ 3 18 f0rmed ° n a glass substrate 1 so that these address 
tZSSZ A Z wT ^ r^™™* Spadng iS ° pened in "^ting-layer 3 top face, two or more ceramic ribs 
4 are formed, and what formed the fluorescent substance film 6 in eel 5 inside between these ribs 4 further is known In 
order to form this fluorescent substance film, fluorescent substance powder and a vehicle (an organic binder and 
solvent) are first mixed at a predetermined rate, and a fluorescent substance paste is prepared. Next a fluorescent 
substance paste is printed with screen printing etc. to the eel inside divided with two or more ceramic ribs Sd at 
temperature predetermined in the inside of atmospheric air, predetermined time maintenance is carried out and it dries 
Furthermore, by carrying out predetermined time maintenance and calcinating at predetermined temperature in 
mnmf air ' a V 1 6 15 bumed d0Wn md the fluor escent substance film is obtained 

10003] However, in the above-mentioned conventional fluorescent substance membrane structure, since the ultraviolet 

XicTfi^l ^ ?f Pla T dlSCharge I ^ in " adiated by ° nly flu0rescent substance P articl * ° a of fluor" 
substance film 6 front face, fluorescent substance particle 6a in the fluorescent substance film 6 could not contribute to 

bTZew' 6 T Ce * S S St T e Partide 6a SmearCd aWay Wack in drawing has contributed to ImSSSSS 
toh^lZlT n b ? gh * ess u was C0 T parativel y low - 0n *e other hand, the ultraviolet-rays excitation arc 

tube (henceforth a fluorescent lamp) which used for the fluorescent screen the luminescence constituent which can 
rfZl ph0 ,! 0gene remar kably is indicated as a technique near this invention with the technique for 

cance ing these points by using as photogene the constituent which mixed thru/or welded the fluorescent substance 
particle and the fluoride of alkaline earth metal to JP,1-274354,A, without reducing most brightness of^hotog^e 

K^wSi A^lth 01 ^ * ^ ^rl^r^' ? flU0reSCent lam P shown in a bove-mentioned conventional 
Sc t'atLn liht' hvPnl n Wavelen f h 1 0f 254nm by luminescence of mercury and 185nm light are used as an 
excitation light by PDP, a fluorescent substance is excited by vacuum-ultraviolet light with a wavelength I bv 

i^TMw°,( a r X T n ] °J \i 7nm - ThiS Hght is alm0St absorbed by *e fluorescent substance particle, and 
Fnfo^hffluoil 8 " v! 1 ? 6 ff 2 ' ST r?? e) 1 f ° r tWs reaS ° n ' Since ^ t™ 0 ™ 1 of ultraviolet rays which invades 
a fluo^Lcent 1 tl U 6 fllm WaS b ° lled mark6dly md decreased com P ared with *e fluorescent substance film in 
a fluorescent lamp the improvement in luminescence brightness had the trouble of being difficult. The purpose of this 

ZrTj IT 1 "" the J right T,! ° f ^ flU ° reSCent Sub8tance fllm •*> reducing th ™t of the expTs ve 
?S tof ^ P ° Wd f U lf ^ makmg m ° re flU ° reSCent Substance ^ icles in the fluorescent substance film 
contribute to luminescence to offer PDP using the paste and this fluorescent substance film for forming the fluorescent 

*c^ 
[0005] 

[Means for Solving the Problem] Invention concerning claim 1 is the fluorescent substance membrane structure bv 
which opening 16b was formed at 40 - 80% of a rate into the fluorescent substance film 16, whenT^^L 
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fluorescent substance film 16 consisted of opening 16b formed between much fluorescent substance particle 16a and 
these fluorescent substance particle 16a as shown in drawing 1 , and the fluorescent substance film 16 is altogether 
tilled up with fluorescent substance particle 16a without a clearance is made into 100%. In the fluorescent substance 
membrane structure indicated by this claim 1, the ultraviolet rays 18 generated by the plasma discharge 17 excite 
fluorescent substance particle 16a, and when this fluorescent substance particle returns to a ground state the light is 
emitted. Since ultraviolet rays 18 are irradiated by not only fluorescent substance particle 16a of fluorescent substance 
film 16 front face but fluorescent substance particle 16a in the fluorescent substance film 16 at this time fluorescent 
substance particle 16a in the fluorescent substance film 16 can also be contributed to luminescence, and since the 
fluorescent substance particle number which emits light as a result increases, the fluorescent substance film 16 of hieh 
brightness is obtained. 5 

[0006] As invention concerning claim 2 is shown in drawing 2 , the fluorescent substance film 36 consists of 
ultraviolet-rays transparency particle 36b of a large number arranged between much fluorescent substance particle 36a 
and these fluorescent substance particle 36a. When the case where the fluorescent substance film 36 is altogether filled 
up with fluorescent substance particle 36a without a clearance is made into 100%, the rate of occupying in the 
^ TQS ^ nt " uhstancQ film 3 6 of each particle 36a, opening 36c between 36b, and ultraviolet-rays transparency particle 
36b is the fluorescent substance membrane structure which is 40 - 80%. The ultraviolet rays 18 by the plasma discharge 
1 7 excite fluorescent substance particle 36a, and make it emit light in the fluorescent substance membrane structure 
indicated by this claim 2 (light). Since ultraviolet rays 18 penetrate not only fluorescent substance particle 36a of 
fluorescent substance film 36 front face but the inside of ultraviolet-rays transparency particle 36b and are irradiated b V 
fluorescent substance particle 36a in the fluorescent substance film 36 at this time Since the fluorescent substance 
particle number to which fluorescent substance particle 36a in the fluorescent substance film 36 can also be contributed 
o luminescence, and emits light as a result increases, the fluorescent substance film 36 of high brightness is obtained 
(fluorescent substance particle 36a smeared away black in drawing 2 has contributed to luminescence ) Moreover 
since the amount of the expensive fluorescent substance powder used can be reduced, a manufacturing cost can be ' 



[0007 It is desirable to use a fluoride particle or Si02 particle as the above-mentioned ultraviolet-rays transparency 
particle. Moreover, if the fluoride particle covered with Si02 film as an ultraviolet-rays transparency particle is used 

?p?t ra ^ e ^r 6 ^ 116 ph T* ° f the flu0ride particIe covered with Si02 fllm can be ^Proved. Moreover, as for ' 
Ca^2, MgF2 and LiF, as a fluoride particle, it is desirable to use whether it is ********. Furthermore as shown in 
drawing^ or drawing 2 , it is desirable to form the above-mentioned fluorescent substance film 16 or 36 in eel 15 
inside between the ribs 14 on the substrate 1 1 of PDP 
[0008] 

[Embodiment of the Invention] Next, the gestalt of operation of the 1st of this invention is explained based on a 
drawing. As shown in drawing 1 , predetermined spacing is opened on the glass substrate 11 of PDP, two or more 
address electrodes 12 are formed, and on a glass substrate 11, an insulating layer 13 is formed so that these address 
electrodes 12 may be covered. Moreover, predetermined spacing is opened in insulating-layer 13 top face, two or more 
ceramic ribs 14 are formed, and the fluorescent substance film 16 is formed in eel 15 inside between these ribs 14 This 
fluorescent substance film 16 consists of opening 16b formed between much fluorescent substance particle 16a and 
these fluorescent substance particle 16a, and when the case where the fluorescent substance film 16 is altogether filled 

so ^TTln 11 , ™of . parti ' le J 6a without a clearance is ™de into 100%, opening 16b is preferably formed at 
50 - 70 /o of a rate 40 to 8 0% into the fluorescent substance film 16. Having limited opening 16b to 40 - 80% of range 
If it becomes difficult at less than 40% to make fluorescent substance particle 16a in the fluorescent substance film 16 
contribute to luminescence and 80% is exceeded It is because there are too few amounts of fluorescent substance 
partic e 6a, so there is a possibility that predetermined brightness may not be obtained even if fluorescent substance 
particle 16a m the fluorescent substance film 16 contributes to luminescence, and the fluorescent substance film 16 mav 
become weak, and brightness may carry out aging. y 
[0009] Thus, the formation approach of the constituted fluorescent substance film is explained. Fluorescent substance 
powder a thermal-expansion nature microcapsule, and resin and a solvent (solvent + plasticizer + dispersant) are first 
mixed at a predetermined rate, and a fluorescent substance paste is prepared. Fluorescent substance powder is 30 - 60 
/o of the weight preferably 15 to 80% of the weight, and a thermal-expansion nature microcapsule is 1 - 10 % of the 
weight preferably 0.1 to 16% of the weight. Moreover, resin and a solvent are 65 - 25 % of the weight preferably 80 to 
20% of the weight, resin is specifically 10 - 1 % of the weight preferably 25 to 0% of the weight, and a Solvent * 60 
20 % of the weight preferably 80 to 7% of the weight. u 
[0010] It is because it becomes difficult for having limited fluorescent substance powder to 15 - 80% of the weight to 
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make the fluorescent substance particle in the fluorescent substance film contribute to luminescence if predetermined 
brightness is not obtained but 80 % of the weight is exceeded, since there is too little fluorescent substance powder at 
less than 15 A of the weight and the effectiveness of this invention is not fully acquired here. Moreover, it is because 
the reinforcement of the fluorescent substance film will not fully be obtained if having limited the thermal-expansion 
nature microcapsule to 0.1 - 16% of the weight cannot form opening sufficient in the fluorescent substance film at less 
than 0. 1 A of the weight but 16 % of the weight is exceeded. Furthermore, resin and a solvent were limited to 80 - 20% 
of the weight because predetermined thickness would not be obtained when the viscosity of a paste becomes low too 
much, viscosity becomes high too much at less than 20 % of the weight and the fluorescent substance film is formed bv 
print processes etc. if 80 % of the weight is exceeded. 

[001 1] It is the polymer which resin has a function as a binder, is easy to pyrolyze it, melts into a solvent, and has 
hyperviscosity and cellulose system resin (ethyl cellulose, methyl cellulose, etc.), acrylic resin (methyl methacrylic 
ethyl methacryhc, etc.), vinyl chloride resin, phenol resin, etc. are mentioned, as a solvent, a nonaqueous solvent ' 
(organic solvents, such as an alcoholic system, an ether system, an aromatic series system, and a hydrocarbon system) 
mentions - having - desirable alcohol - carrying out - Methylene glycol, a terpineol, etc. are mentioned and 
diethylether etc. is mentioned as the desirable ether. Furthermore, as a dispersant, dispersants, such as a phosphoric- 
acid sys em and a sulfonic acid system, are mentioned. In addition, on these specifications, the above-mentioned resin 
and a solvent may be called vehicle. 

[0012] Moreover as fluorescent substance powder, the red of 4 - 5 g/cm3 and blue or green fluorescent substance 
powder are used [ mean particle diameter ] for specific gravity by 3-4 micrometers. [(Y, Gd) B03:Eu] powder etc is 
used as red fluorescent substance powder, [BaMgA110O17:Eu] powder etc. is used as blue fluorescent substance ' 
powder, and [Zn2Si04:Mn] powder, [BaA112019:Mn] powder, etc. are used as green fluorescent substance powder 
, re ° Ve *£l e ™ croca P sule Wlth a mean Particle diameter of 5-8 micrometers which.made the acrylonitrile system ' 
polymer ****, for example, and connoted the low-boiling point hydrocarbon as a thermal-expansion nature' 

nSreetc forTxatplf herm ° re ' " * Vehide ' of al P ha - ter P ineo1 1 *W cellulose is used for 95/5 of 

^tl 3 !i 0n 5? °, ther f .f land ' °? a /! ass s f strate, predetermined spacing is opened by screen printing, the sandblasting 
method, or the dry film method through an insulating layer, and two or more ceramic ribs are formed Next a 
fluorescent substance paste is printed with screen printing etc. to the eel inside divided with the ceramic rib'on the 
above-mentioned 1 g ass substrate, and in atmospheric air, it holds for 10 minutes at 150 degrees C, and dries at them 
Furthermore, by holding for 30 minutes at 520 degrees C, and calcinating at them in atmospheric air, the fluorescent 
substance film with which the opening was formed at 40 - 80% of a rate into the fluorescent substance film is obtained 
At this time, as for a thermal-expansion nature microcapsule, the volume expands about 2 to 3 times with evaporation 
of solvents, such as a low-boiling point hydrocarbon inside a capsule, at the time of desiccation. Moreover since 
resinous principles, such as a vehicle and a thermal-expansion nature microcapsule, are burned down at the time of 
baking, a comparatively big opening is formed into the fluorescent substance film 

[0014] The formation approach of fluorescent substance film other than the above-mentioned formation approach is 
explained. First, fluorescent substance powder, resin impalpable powder, and resin and a solvent (solvent + plasticizer 
+ dispersant) are mixed at a predetermined rate, and a fluorescent substance paste is prepared. Fluorescent substance 
powder is 40 - 60 % of the weight preferably ten to 80% of the weight, and resin impalpable powder is 1 - 10 % of the 
weight preferably 0.2 to 17% of the weight. Fluorescent substance powder was limited to 10 - 80% of the weight 
because predetermined brightness was not obtained, it would become difficult to make the fluorescent substance 
particle in the fluorescent substance film contribute to luminescence and the effectiveness of this invention would not 
fully be acquired at less than 10 % of the weight, if 80 % of the weight is exceeded since there is too little fluorescent 
substance powder Moreover, when it becomes difficult to form an opening at 40% of a rate into the fluorescent 
substance film and 17 % of the weight was exceeded, resin impalpable powder was limited to 0.2 - 17% of the weight 
at less than 0.2 A of the weight, because an opening will be formed 80% or more into the fluorescent substance film 

prefX° 8 C 6 W6i8ht PreferaWy 25 t0 ° % ° f ^ W6i8ht ' ^ a SOlV6nt iS 60 - 20 % ° f the ^ 

[0015] What has the above-mentioned fluorescent substance powder, and resin and a solvent be [ the same as that of 
the above-mentioned formation approach ] it is used. Moreover, resin impalpable powder is refractory or insoluble to 
die solvent to be used, and 200-500 degrees C of destruction-by-fire temperature are 200-400 degrees C preferably and 
1-20 micrometers of mean particle diameter are 0.1-10 micrometers preferably. Here, as for resin impalpable powder it 
is desirable to be formed with the resin with which a configuration element consists only of C (carbon), Sffi 
and O (oxygen), for example, polyethylene, polyethylene oxide, acrylic resin, a methacryl resin, cellulosic resin, 
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polystyrene, etc. are mentioned. Moreover, the destruction-by-fire temperature of resin impalpable powder was limited 
to 200-500 degrees C because it would become difficult at less than 200 degrees C to make resin impalpable powder 
completely burned down at the time of baking, if resin impalpable powder was burned down at the time of desiccation 
of a paste and 500 degrees C was exceeded. Furthermore, the mean particle diameter of resin impalpable powder was 
limited to 0.1-20 micrometers because a bigger opening than the fluorescent substance thickness usually used was 
formed and the insulator layer of a substrate etc. was seen, if 20 micrometers was exceeded 

[0016] | On the other hand, on a glass substrate 11, predetermined spacing is opened by screen printing, the sandblasting 
method, or the dry film method through an insulating layer 13, and two or more ceramic ribs 14 are formed Next a 
fluorescent substance paste is printed with screen printing etc. to eel 15 inside divided with the ceramic rib 14 on the 
above-mentioned glass substrate 1 1, and in atmospheric air, it holds for 10 minutes at 150 degrees C, arid dries at them 
Furthermore, by holding for 30 minutes at 520 degrees C, and calcinating at them in atmospheric air, the fluorescent 
substance film 16 with which opening 16b was formed at 40 - 80% of a rate into the fluorescent substance film 16 is 
obtained. Since the resin impalpable powder which exists among fluorescent substance particle 16a at the time of this 
r™ I^f J! bumed down ' rt can form °P enin § 1 6b at a predetermined rate into the fluorescent substance film 1 6 
[0017] Thus, when a predetermined electrical potential difference is impressed to the display inter-electrode which it 
does not illustrate, as shown m drawing 1 , the plasma discharge 17 occurs within a eel 15, and the ultraviolet rays 18 
by this plasma discharge 17 excite fluorescent substance particle 16a, and make it emit light in the manufactured 
fluorescent substance membrane structure (light). Since ultraviolet rays 18 are irradiated by not only fluorescent 
substance particle 16a of fluorescent substance film 16 front face but fluorescent substance particle 16a in the 
fluorescent substance film 16 at this time, fluorescent substance particle 16a in the fluorescent substance film 16 can 
also be contributed to luminescence, and since the fluorescent substance particle number which emits light as a result 
increases the fluorescent substance film 16 of high brightness is obtained (fluorescent substance particle 16a smeared 
away black m drawing 1 has contributed to luminescence.). Moreover, since the amount of the expensive fluorescent 
substance powder used can be reduced, a manufacturing cost can be reduced. 

[0018] The gestalt of operation of the 2nd of this invention is explained based on drawing 2 . In drawing 2 the same 
sign as drawing 1 shows the same components. With the gestalt of this operation, the fluorescent substancefilm 36 
lormed in the eel 15 between two or more ceramic ribs 14 consists of ultraviolet-rays transparency particle 36b of a 
large number arranged between much fluorescent substance particle 36a and these fluorescent substance particle 36a 
Moreover^ when the case where the fluorescent substance film 36 is altogether filled up with fluorescent substance ' 
particle 3 6a without a clearance is made into 100%, the percentage of occupying in the fluorescent substance film 36 of 

SIS? P n! ^ ° Penm§ 36C b6tWeen 36b ' and ultraviolet " r ays transparency particle 36b is 50 - 70% preferably 40 to 
80^ as ultraviolet-rays transparency particle 36b - a fluoride particle - desirable - particles, such as CaF2 MeF2 
and LiF, or Si02 particle - business - **** . Moreover, having limited the rate of occupying in the fluorescent ' 
substance film 36 of each particle 36a, opening 36c between 36b, and ultraviolet-rays transparency particle 36b to 40 - 
80 /o of range At less than 40%, it is because there are too few amounts of fluorescent substance particle 36a so 
predetermined bnghtness will not be obtained even if fluorescent substance particle 36a in the fluorescent substance 
film 36 contributes to luminescence if it becomes difficult to make fluorescent substance particle 36a in the fluorescent 
substance film 36 contribute to luminescence and it exceeds 80%. 

[0019] Thus, the formation approach of the constituted fluorescent substance film is explained. A fluorescent substance 
paste is prepared by mixing fluorescent substance powder, ultraviolet-rays transparency powder, and resin and a 
solvent at a predetermined rate so that the rate of occupying in the fluorescent substance film 36 of opening 36c 
between each particle 36a after desiccation / baking and ultraviolet-rays transparency particle 36b may become 40 - 
80 /„ Fluorescent substance powder is 20 - 60 % of the weight preferably ten to 80% of the weight, and an ultraviolet- 
rays transparency particle is 1 - 30 % of the weight preferably 0. 1 to 50% of the weight. Moreover, resin is 10 - 3 % of 
the weight preferably 25 to 0% of the weight, and a solvent is 60 - 20 % of the weight preferably 80 to 7% of the 
weight. It is because it becomes difficult for having limited the ultraviolet-rays transparency particle to 0 1 - 50% of the 
weight to make the fluorescent substance particle in the fluorescent substance film contribute to luminescence less than 
by 0.1 a fluorescent substance particle will decrease relatively if the effectiveness of this invention is not acquired 
enough but exceeds 50 % of the weight, and predetermined brightness is not obtained here. Since the formation 
approach of fluorescent substance film other than the above is the same as that of the gestalt of the 1st operation and 
abbreviation, explanation of a repetition is omitted. V dlluu ' dnu 

[0020] Thus, when a predetermined electrical potential difference is impressed to the display inter-electrode which it 
does not illustrate, as shown in drawing 2 , the plasma discharge 17 occurs within a eel 15, and ultraviolet rays 18 
excite fluorescent substance particle 36a, and make it emit light by this plasma discharge 17 in the manufactured 
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fluorescent substance membrane structure (light). Since ultraviolet rays 18 penetrate not only fluorescent substance 
particle 36a of fluorescent substance film 36 front face but the inside of ultraviolet-rays transparency particle 36b and 
are irradiated by fluorescent substance particle 36a in the fluorescent substance film 36 at this time Since the 
fluorescent substance particle number to which fluorescent substance particle 36a in the fluorescent substance film 36 
can also be contributed to luminescence, and emits light as a result increases, the fluorescent substance film 36 of high 
brightness is obtained (fluorescent substance particle 36a smeared away black in drawing 2 has contributed to 
luminescence.). . Moreover, since the amount of the expensive fluorescent substance powder used can be reduced a 
manufacturing cost can be reduced. ' ' 

[0021] In addition, with the gestalt of implementation of the above 2nd, although fluoride particles, such as CaF2 

cvSTr. LlF 'u° r SlC ! 2 PartlCle WaS USCd aS an ultraviolet - ra ys transparency particle, the fluoride particle covered by 
Si02 film may be used. As for the powder which consists of a fluoride particle covered with Si02 film, it is desirable 
to be produced by the sol gel process, the CVD method, the sputtering method, etc. The example which produced the 
powder which consists of CaF2 particle covered with Si02 film here with the sol gel process is shown. A filter paper is 
used and filtered, after carrying out specified quantity addition of the CaF2 powder into the solution which mixed ethyl 
silicate, ethyl alcohol, the hydrochloric acid of predetermined concentration, and isopropyl alcohol the specified 
quantity every first, and was obtained and agitating for 30 minutes at a room temperature. Next, after holding this 
filtered powder for 30 minutes at 1 50 degrees C in atmospheric air and drying, the powder which consists of CaF2 
particle covered with Si02 film is obtained by holding for 1 hour and calcinating at 600 degrees C, among atmospheric 
air. As for the thickness of this Si02 film, it is desirable that it is 1-10 micrometers. CaF2 particle is covered with Si02 
rnn? T raiSmS endurance in the inside of a P lasma am bient atmosphere as mentioned above. 

[Example] Next, the example of this invention is explained in detail with the example of a comparison 
The thermal-expansion nature microcapsule was mixed with 5g for <example 1> fluorescent substance powder 4 2e 
was mixed with 0.3g for the vehicle, and the fluorescent substance paste was prepared. The microcapsule with a mean 
particle diameter of 5-8 micrometers with which specific gravity made acrylonitrile system resin **** as a thermal- 
expansion nature microcapsule by 3 micrometers, using the red fluorescent substance powder [(Y, Gd) B03Eul of 
5.02 g/cm3 as fluorescent substance powder, and mean particle diameter connoted the low-boiling point hydrocarbon 
was used. Moreover, as a vehicle, the weight ratio of alpha-terpineol / ethyl cellulose used 95/5 of mixture After 
screen-stenciling the above-mentioned fluorescent substance paste using the solid screen version of a 1 inch angle in 
the center of a top face of the soda lime glass substrate of a 2 inch angle and drying for 10 minutes at 150 degrees C 
calcinate for 30 minutes at 520 degrees C, and evaporated the low-boiling point hydrocarbon in a microcapsule and 
resinous principles, such as a vehicle and a thermal-expansion nature microcapsule, were made burned down and the 
m^fx? ^fance film was obtained. This fluorescent substance film was made into the example 1 
L0023] Except for having mixed the thermal-expansion nature microcapsule with 5g for <example 2> fluorescent 
substance powder having mixed 4.2g with 0.6g for the vehicle, and having prepared the fluorescent substance paste 
the fluorescent substance film was formed like the above-mentioned example 1. This fluorescent substance film was 
made into the example 2. 

CaF2 powder was mixed with 20g for <example 3> fluorescent substance powder, 15g was mixed with 5g for the 
vehicle, and the fluorescent substance paste was prepared. Fluorescent substance powder and a vehicle used the same 
object as an example 1. The mean particle diameter of CaF2 powder was 30 micrometers. The above-mentioned 
fluorescent substance paste was dried and calcinated like the example 1, and the fluorescent substance film was formed 
on the glass substrate. This fluorescent substance film was made into the example 3 

Except for having mixed CaF2 powder (30 micrometers of mean diameters) with 9g for <example 4> fluorescent 
substance powder, having mixed 8.5g with lg for the vehicle, and having prepared the fluorescent substance paste the 
m^ttee^^^^^ ^ d ^ above - mentioned exam P le 3 - This fluorescent substance film was made 

[0024] Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 5> 

nZT n fl P w der ' h ^ ng miX , 6d 108 With 58 f0r * e vehicle ' ** havin g P re P ared the fluorescent substance 

paste the fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film 
was made into the example 5. 

Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 6> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
SXSSST 6 ^ f0nned ^ ^ ab ° Ve - menti0ned exam P Ie 3 ™ s fluoresce »t substance Z £ made 
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Except for having mixed MgF2 powder (30 micrometers of mean diameters) with lOg for <example 7> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film was made 
into the example 7. 

[0025] Except for having mixed MgF2 powder (30 micrometers of mean diameters) with lOg for <example 8> 
fluorescent substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent 
substance paste, the fluorescent substance film was formed like the above-mentioned example 3 This fluorescent 
substance film was made into the example 8. 

Except for having mixed LiF powder (30 micrometers of mean diameters) with lOg for <example 9> fluorescent 
substance powder, having mixed 1 Og with 5g for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film was made 
into the example 9. 

Except for having mixed LiF powder (30 micrometers of mean diameters) with lOg for <example 10> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film was made 
into tne example 10. 

[0026] Except for having mixed Si02 powder (30 micrometers of mean diameters) with 20g for <example 1 1> 
fluorescent substance powder, having mixed 15g with 5g for the vehicle, and having prepared the fluorescent substance 
paste, the fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film 
was made into the example 11. 

Except for having mixed Si02 powder (30 micrometers of mean diameters) with 9g for <example 12> fluorescent 
substance powder, having mixed 8.5g with lg for the vehicle, and having prepared the fluorescent substance paste, the 
tato'SSSteW* ^ ^ ab ° Ve " menti0ned exam P ,e 3 - This fluorescent substance film was made 

[0027] Except for having mixed Si02 powder (30 micrometers of mean diameters) with lOg for <example 13> 

naTtiTfl tan °f P °w ^ h ^ ing miX / d 108 With 5g for the vehicle ' and havin S P re P ared th e fluorescent substance 
paste, the fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film 
was made into the example 13. 

Except for having mixed Si02 powder (30 micrometers of mean diameters) with lOg for <example 14> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
mto &e example IT' ^ above - mentioned exam P le 3 - This fluorescent substance film was made 

[0028] lOg was mixed [ CaF2 powder (30 micrometers of mean diameters) covered with lOg and Si02 film in 
<examplel5> fluorescent substance powder ] with 5g for the vehicle, and the fluorescent substance paste was 
prepared. CaF2 powder covered with the Si02 above-mentioned film was produced with the sol gel process That is 
the filter paper was used and filtered, after ethyl alcohol added 50% of the weight, the hydrochloric acid (0 3% of ' 
concentration) added the l Og , of the CaF2 powder as an example 3 with the isopropyl alcohol same in 50g of 9.2% of 
he weigh of solutions 6% of the weight and ethyl silicate agitated for 30 minutes at the room temperature 34 8% of 
the weight. CaF2 powder covered with Si02 film was obtained by calcinating this filtered powder at 600 degrees C 
after desiccation for 30 minutes by 150 degrees C for 1 hour. The thickness of this Si02 film was 1 micrometer The 
above-mentioned fluorescent substance paste was dried and calcinated like the example 1, and the fluorescent ' 
substance film was formed on the glass substrate. This fluorescent substance film was made into the example 15 
txcept tor having mixed [ CaF2 powder (30 micrometers of mean diameters) covered with lOg and Si02 film in 
<example 16> fluorescent substance powder ] 15g with lOg for the vehicle, and having prepared the fluorescent 
substance paste, the fluorescent substance film was formed like the example 15. This fluorescent substance film was 
made into the example 16. 

[0029] CaF2 powder (30 micrometers of mean diameters, specific gravity 3.0 g/cm3) was mixed with 20g for 
<example 17> fluorescent substance powder, 15g was mixed with 5g for the vehicle, and the fluorescent substance 
paste was prepared The weight ratio of alpha-terpineol / ethyl cellulose used [ mean particle diameter ] 95/5 of mixture 
as a vehicle, using the green fluorescent substance powder [Zn2Si04:Mn] of 3.6 micrometers and specific gravity 4 2 
g/cm3 as fluorescent substance powder. The above-mentioned fluorescent substance paste was screen-stenciled using 
the solid screen version of a 1 inch angle in the center of a top face of an alumina substrate with width efface of 1 inch 
a die length [ of 2 inches ], and a thickness of 0.7mm, and it dried for 10 minutes at 150 degrees C. Next calcinated for 
30 minutes at 520 degrees C, the resinous principle in a vehicle was made burned down, and the fluorescenSSce 
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film was obtained. This fluorescent substance film was made into the example 17 

[0030] Except for having mixed CaF2 powder (30 micrometers of mean diameters) with 9g for <example 18> 
fluorescent substance powder, having mixed 8.5g with lg for the vehicle, and having prepared the fluorescent 
substance paste, the fluorescent substance film was formed like the above-mentioned example 1 7. This fluorescent 
substance film was made into the example 18. 

Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 19> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 17. This fluorescent substance film Was made 
into the example 19. 

Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 20> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
kJ^S^lS 56 ^ ab0Ve - menti0ned exam P le 11 ■ This Ascent substance film was made 

Except for having mixed MgF2 powder (30 micrometers of mean diameters) with lOg for <example 21> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substance paste the 
Sr^a^T ^ ^ ^ ab ° Ve - mentioned exam P le 17 ' This descent substance film was made 

[0031] Except for having mixed MgF2 powder (30 micrometers of mean diameters) with lOg for <example 22> 
fluorescent substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent 

T^Zt ?f ' TT n l SUbStanC f fllm WaS f0imed like the ^ove-mentioned example 17. This fluorescent 
substance film was made into the example 22. 

Except for having mixed LiF powder (30 micrometers of mean diameters) with LOg for <example 23> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substoce^aste the 

Except for having mixed LiF powder (30 micrometers of mean diameters) with lOg for <example 24> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluoresced sub tence Se the 
fllm ^ f0rmed ^ *° ab ~ tioned » This fluoresce ^s^ZT^L 
[0032] Except for having mixed 5g and a thermal-expansion nature microcapsule for fluorescent substance powder 

SZTEL ? "I ? g / VChiCle ' ^ haVing Prepared the flu ~ substance P as *> wi tat uskg ' 
S £ 2 f ? r tT let " r ?; S tTmS ^ c Y P° wder ' the fluor ^ent substance film was forrned like the example 17 
This fluorescent substance film was made into the example 25 ^ 

m3?2 r ,wl n 0^ d ? m t* l hennal : ex P ansion nature microcapsule for fluorescent substance powder, having 
mixed 4 2g with 0.6g for the vehicle, and having prepared the fluorescent substance paste, without using <example 26> 
ultraviolet-rays transparency powder, the fluorescent substance film was formed like the example 17 This toescent 
substance film was made into the example 26. p nuorescent 

K^?? f ° r haVing mixed 17 f and ac ^ic resin impalpable powder (3 micrometers of mean diameters- Soken 
Chemical & Engineering make) for fluorescent substance powder, having mixed 3.5g with O.lg for the vehicle and 
having prepared the fluorescent substance paste, without using <example 27> ultraviolet-rays fransparencv powder the 
fluorescent substance film was formed like the example 17. This fluorescent substance ItoCSKSS 

& Sn^nl^ A 98 and ^ r6Sin im P al P able P° wder (3 micrometers of mean diameters: Soken Chemical 
& Engineering make) for fluorescent substance powder, having mixed 3.0g with 0.3g for the vehicle and having 
prepared the fluorescent substance paste, without using <example 28> ultraviolet-rays transparency powder Ae 
fluorescent substance film was formed like the example 17. This fluorescent substance film was rnEto the "example 

I X Sf^ aVing « lg ^ aCFyl i. C resin im P al P able P° w der (3 micrometers of mean diameters: Soken Chemical 
& Engineering make) for fluorescent substance powder, having mixed 2.0g with 0.5g for the vehicle and having 
prepared the fluorescent substance paste, without using <example 29> ultraviolet-rays tanspan^X^ 
fluorescent substance film was formed like the example 17. This fluorescent substance filmwas nS Tie example 

SSli^rh haVin§ L the <6Xample 1 of c °mparison> fluorescent substance powder ] lOg with 20g for the 
vehicle, and having prepared the fluorescent substance paste, the fluorescent substance film was formed like fthe above- 
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mentioned example 3. This fluorescent substance film was made into the example 1 of a comparison 

bxcept for having mixed [ the <example 2 of comparison> fluorescent substance powder ] lOg with 20g for the vehicle 

and having prepared the fluorescent substance paste, the fluorescent substance film was formed like the above- 

6 ^ amp • ™ S fluorescent substance film was made into the example 2 of a comparison 
[0035] The fluorescent substance powder of a comparative study 1, the <evaluation> above-mentioned examples 1-16 
l° d be ™. ple V* a ^Parison ultraviolet-rays transparency powder or a thermal-expansion nature microcapsule ' 

0 l i K V ^n WW ? ° Wn ? TaWe L M ° re0Ver ' ft iS the f0ll0win ^ md made md asked for the voidag'e 
TM* f T tTT fllm ° f 6Xamp,eS 1 311(1 2 311(1 the exam P^ 1 of a comparison, and the value was shown in 
Itn 1 ^ ^ °! ?Iu SC ^ nt SUbStanCe fllm ' thickneSS ' 311(1 bakin S Shi g<*azu Ushiro were measured first, and it 
asked for the consistency of the fluorescent substance film. Next, the value which **(ed) the consistency of this 
fluorescent substance film by the consistency of a fluorescent substance particle was set to W, and the value which 
multiplied the value which lengthened Above W from 1 by 100 was made into voidage , 
[0036] Moreover, it is the following, and made and asked for the rate that the opening between each particle of the 
sZuZ^ITt: * ° f f e rf eS 3 " 16 ^ Ultr3vi0let - ra y s transparency particle occupy, andVe value was 

first™ me we IJt nf^l Y?*"? ****** ^ ^ eSS ' md ^ Shi S ekazu Ushiro were m ^ured 
first, and the weight of the ultraviolet-rays transparency particle contained in the fluorescent substance film from the 

X^thf I? C ™! SU b ,f ance P° wder 311(1 ultraviolet-rays transparency powder was found, and the value which 
I??^^Y^*f 5 k u aVI ° 6t " rayS taDt P m ^ P 3rticle fr om above-mentioned baking Shigekazu Ushiro was 
**r^A? 1S vTr (ed) by * e VOl r« ° f the flU0reSCent Substance fihn ' 311(1 ft for Y. Next the value wnich 
oninin^J Y ^ °T, 7 ° a , ^T" 1 SUbstanCC p3rticle W3S set to Z > ^d it considered as the rate that the 
opening between each particle and an ultraviolet-rays transparency particle occupy the value which multiplied the vahie 

^tanS: A f b0VG H fr T ^ V° Q - f Urthemi0re ' * e gkSS SUbstr3te Substrate with ^SSZS^ 
substance film was formed ,n the front face) of examples 1-16 and the example 1 of a comparison was putunto the dark 
room, the uhraviolet rays (wavelength: 254nm) by the low pressure mercury lamp were irradiated at tL above- 
mentioned fluorescent substance film, and the brightness of the fluorescent substance film was measured Here it 

Zh^lTntT^Z ™ D fl brightness re3ches S3turati on to the increment in the thickness of the fluorescent 
substance film as bnghtaess of the fluorescent substance film, and the brightness of examples 1-16 is a value when 

[0037] 6XamP 1 ° f 3 COmparison t0 10 °- Thes e values were shown in Table 1. 

[Table 1] 
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Shl 8] As ^ mP f ed ^ th f fl " orescent substance fllm of the example 1 of a comparison, brightness of fluorescent 
EES H examples 1-16 improved 3 to 12% so that clearly from the above-mentioned table 1 

!! i ^ fluorescent substance powder of a comparative study 2, the <evaluation> above-mentioned 

examples 17-29, and the example 2 of a comparison, ultraviolet-rays transparency powder, a resin bead or a thermal- 
expansion nature microcapsule, the addition of a vehicle, the voidage between each particle of the fluorescent substance 

7 9Q raviolet - ra > y s transparency particle occupies was shown in Table 2. Moreover, the brightness of examples 

1 7-29 and the example 2 of a comparison was measured as follows. The alumina substrate with which the fluorescent 
substance film was formed first was put into the vacuum chamber, and then it decompressed to 2x10 to 2 or less Torrs 
with the vacuum pump. Furthermore, the brightness of the fluorescent substance film was measured by irradiating 
vacuum ultraviolet radiation (wavelength: 146nm) with an excimer lamp (USHIO make: UER20H146) at the above- 
mentioned fluorescent substance film. Here, it evaluates considering a value when brightness is saturated to the 
increment in the thickness of the fluorescent substance film as brightness of the fluorescent substance film and the 

valutfw?re^own^nTabk2 " * ^ brightneSS ° f the exam P le 2 of a comparison to 100. These 

[0040] 

[Table 2] 
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St/^n ^ U n° reSCent SUbstanCG film 0f the exam P Je 2 of a ^Parison, brightness of fluorescent 

substance film of examples 17-29 improved 2 to 20% so that clearly from the above-mentioned table 2. 

[Effect of the Invention] As stated above, when the case where the opening formed between many fluorescent 
substance particles and these fluorescent substance particles constituted the fluorescent substance film and all 
fluoresces substance film is filled up with a fluorescent substance particle without a clearance is made into 100% 
according to this invention By forming an opening at 40 - 80% of a rate into the fluorescent substTe fSm the 
ultraviolet rays generated by plasma discharge are irradiated by not only the fluorescent substance particle 'of a 
fluorescent substance film front face but the fluorescent substance particle in the fluorescent substSm 
Consequently, since the fluorescent substance particle in the fluorescent substance film can also be contributed to 
luminescence, the fluorescent substance film of high brightness is obtained. Moreover, since the aSSS with 
ZZZZ^T^^ fllm "* 6 ~ «"< ^-ce powder used c^iSS 

Sl^T er ' ^ ^ CaSC W , h6re many fluorescent substance Prides and the ultraviolet-rays transparency 
particle of a large number arranged among these fluorescent substance particles constituted the fluorescent substance 

fc^ST 6 ^ ? bStanC ! fi ,! m is flUed U P with a fluore ^ substance particle without a clearance 

into 100% The ultraviolet rays which generated the rate of occupying in the opening between each particle and the 

onlvthe tot T ?? ° f m Ultr f°l et -Ji ayS P-rtWe. by 40 - V then plasma disc^g ^penetrate not 

only the fluorescent substance particle of a fluorescent substance film front face but the inside of an ultraviolet-ray^ 

Sri partlcle t V an 2 m irTadiated by ±e fluorescent substance P^ in *e fluorescent substance fihn " 
Consequently, since the fluorescent substance particle in the fluorescent substance film can also be contributed to 
luminescence, the fluorescent substance film of high brightness is obtained. Moreover, since the speciCqtanuty of 
the expensive fluorescent substance powder can be transposed to comparatively cheap ultraviolet-rays transZencv 
powder, a manufacturing cost can be reduced. rays transparency 

r^0 ] Maio° VC i'v a ° r Si ° 2 particle is USed as m ^aviolet-rays transparency particle and either 

CaF2 MgF2 or LiF will be further used as a fluoride particle, the above-mentioned effectiveness can be notably done 

L™ZZf* % nU0T ? C Partl , Cle C T red With Si ° 2 film is used > ** endurance in *e inside of m plaTa Sit 
atmosphere of this fluonde particle can be improved. Furthermore, if the fluorescent substance film is formed wXthe 
paste containing fluorescent substance powder, an ultraviolet-rays transparency particle, a mennJe^on n^e 
macro capsule or resin impalpable powder, and the resin and the solvent of thespecified quanti^ ^Ae^iclluT 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran web cgi ejje * 

- °- JJ 5/13/04 



Page 11 of 11 

which forms the fluorescent substance film can be improved and a manufacturing cost can be reduced further If 
especially the above-mentioned fluorescent substance film is formed in the eel inside between the ribs on the substrate 
of fluoreyence indicating equipments, such as PDP, fluorescence indicating equipments, such as PDP, can be produced 
easily and simple, and it will greatly contribute in the technical field of relation. 

[Translation done.] . ~ _ 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

J™ S * d f Um !f haS b f ei ! tr f Slated by com P uter - So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
TECHNICAL FIELD 

[Field of the Invention] This invention relates to the fluorescent substance membrane structure suitable for fluorescence 
PDP^ PDP >' *" P- * fo ^g this fluorescent substance iS^T 



[Translation done.] 
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\ -™ S * d f Um !? haS b I eT t translated b y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. ■ 
3. In the drawings, any words are not translated. 



PRIOR ART 



nhSlT w T ] C u onventlonall y' as **■ kind of fluorescent substance film (it is also called fluorescent 
substance layer) struc ure, as shown m drawings , on the glass substrate 1 of PDP, open predetermined spacinTand 

TZZl t T eIeCtr °, deS ^ f0ime , d ^ inSUktin8 layer 3 is fomed on a ^ 1 o tLt^ese address 

electrodes 2 may be covered, predetermined spacing is opened in insulating-layer 3 top face, two or more ceramic ribs 
4 are formed, and what formed the fluorescent substance film 6 in eel 5 inside between these ribs StS„ 
order to form this fluorescent substance film, fluorescent substance powder and a vehicle or^Sde^ana 
solvent) are first mixed at a predetermined rate, and a fluorescent substance paste is prepared. nS a fluorescent 
substance paste is printed with screen printing etc. to the eel inside divided with two or more cS rib 7md at 

Sit T 6tennmed " th V nSide ° f atm0Spheric air ' P^termined time maintenance^ St, 3 * dries 
Furthermore, by carrying out predetermined time maintenance and calcinating at predetermined temperauire in 
atmospheric air, a vehicle is burned down and the fluorescent substance film is obtained tem P erature > in 

L0003J However, in the above-mentioned conventional fluorescent substance membrane structure since the ultraviolet 
rays 8 generated by the plasma discharge 7 were irradiated by only fluorescent substance^e Cfflu^n 

ubstance film 6 front face, fluorescent substance particle 6a in the fluorescent substance Cfcl nSSe to 
luminescence (fluorescent substance particle 6a smeared away black in drawing 3 has confuted tc C^nce ) 
but there was a problem that brightness was comparatively low. On the oiierhL, the ullS2™S^ 

SSL? Z a f fl r reSC6nt Iamp) WWch USed f0r the fluorescent screen the luminescence consti^eni can 
reduce the price of photogene remarkably is indicated as a technique near this invention with 

S 1 " 8 H h S e S 0mtS , by f ? 8 aS Ph ° t0gene the COnstituent which mixed thru/or welded the fl^K^mce 
particle and the fluonde of alkaline earth metal to JP, 1-274354, A, without reducing most w£T552ST 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I lil d T Vma ? haS ^ transIated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. *' 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



f£S2 Invention] As stated above, the opening formed between many fluorescent substance particles and these 
fluorescent substance particles constitutes the fluorescent substance film from this invention, and when the case where 
all fluorescent substance film is filled up with a fluorescent substance particle without a clearance is made il 1 00% 
an opening is formed at 40 - 80% of a rate into the fluorescent substance film. Therefore, the uto^te^«ne^ 

flceuZl f I 86 T 1 w iat6d by m ! ° nly thG flU0reSCent Substance of a flu ^nt subsfance Xfront 

face but the fluorescent substance particle in the fluorescent substance film. Consequently, since the fluorescent 

fit iT 1 ^ SUbStanCe Flhn Can als ° be COntributed t0 l^inesce/c'e, fo ^fluo^ceSstance 
film of high brightness is obtained. Moreover, since the amount of a part with many openings in the fluorescent 
substance film and the expensive fluorescent substance powder used can be reduced, ImmL^S^L 

[0043] Moreover, the ultraviolet-rays transparency particle of a large number arranged between many fluorescent 

he ST I n T d thCSe fl T SCent SUbStanCe Partides in the fluorescent subs 'ance film I StSl 
the case where all fluorescent substance film is filled up with a fluorescent substance particle without a cLaralce is 
made into 100%, the ultraviolet rays which generated the rate of occupying in the opening between each partSk a^d 
no SZSSSSX?? Particle, by 40 - 80%, then plasma 

not only the fluorescent substance particle of a fluorescent substance film front face but the inside of an ultraviolet ratT 
transparency particle, and are irradiated by the fluorescent substance particle in te CSS^lT^^ 
Consequently, since the fluorescent substance particle in the fluorescent -aJStoS^SSSSd to 
luminescence, the fluorescent substance film of high brightness is obtained. Moreover, since the spS Sty of 

CaK ] M e 0 F2 0 n V rT'iif I l^fT^T SK ? ^ " USed 38 m Violet-rays transparency particle and either 
£ M^f f\u 7 b ! further , used as a fluonde Particle, the above-mentioned effectiveness can be notably done 
so. Moreover ,fthe fluoride particle covered with Si02 film is used, the endurance in the inside of the olasma ambient 
atmosphere of this fluonde particle can be improved. Furthermore, if the fluorescent substa^ fi^SST^S 
paste containing fluorescent substance powder, an ultraviolet-rays transparency particle, a thermal-exparTo^ Tn^Uire 
macro capsule or resin impalpable powder, and the resin and the solventof unspecified qu^% the^StT 
which forms the fluorescent substance film can be improved and a manufacturing cost can be reduced forther If 
especially the above-mentioned fluorescent substance film is formed in the eel inside between the -ribs oTthe substrate 
of fluorescence indicating equipments, such as PDF, fluorescence indicating equipments, such aTpDP can be proceed 
easily and simple, and it will greatly contribute in the technical field of relation. produced 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

J"™ S * d ? CUm !? haS h ? eG ' franslated b y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. y ' 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

pT274354A ^IttS % ^ ^^However, in the fluorescent lamp shown in above-mentioned conventional 
JP,1-274354,A, although the wavelength of 254nm by luminescence of mercury and 185nm light are used as an 
excitation light by PDP, a fluorescent substance is excited by vacuum-ultravioTet light wXa w^vTen^ r by 

"SSrT ] -A f ™ o™ 8 Hght iS alm ° St abs0rbed ^ *» fluorescent ^stance particlfand^ 
■K fl y " u S^ 2 ' SrF2 ^ * for 11118 reason « si nce the amount of ultraviolet rays winch invades 

a t,nrL tf Cent r bStanCe fllm WaS b ° iIed markedly md decreased com P ared with the fluorescent sut anc filmin 
a fluorescent lamp the improvement in luminescence brightness had the trouble of being difficult Tte^^ 
invention is by raising the brightness of the fluorescent substance film and reducing the amount of the exZs ve 
fluorescen substance powder used by making more fluorescent substance particles in ttiflS^sSSSfito 
sub ^ T neSC f nC l t0 ° f ? r P P USing the paste and this fluorescent ^stance film tlSng Sore^ent 

£2S££S£ZZ Z can reduce a manufacturins cost ' and this fluorescent substance "hT ent 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] Invention concerning claim 1 is the fluorescent substance membrane structure by 
which opening 16b was formed at 40 - 80% of a rate into the fluorescent substance film 16, when the case where die 
fluorescent substance film 16 consisted of opening 16b formed between much fluorescent substance particle Sand 
these fluorescent substance particle 1 6a as shown in drawing 1 , and the fluorescent substance film 16 is altogether 
filled up with fluorescent substance particle 16a without a clearance is made into 100%. In the fluorescent substance 
membrane structure indicated by this claim 1, the ultraviolet rays 18 generated by the plasma discharge 17 exc f 
fluorescent subs ance particle 16a, and when this fluorescent substance particle returns to a ground S thSt is 

mX^^T ^ 1 8 * " tadtod * not onlv flu — t substance particle Itorffluo^JSLL 
film 16 front face but fluorescent substance particle 16a in the fluorescent substance film 16 at this time fluorescent 
substance particle 16a in the fluorescent substance film 16 can also be contributed to h B Bmm ) Jo^S^ 

SStr n WhlCh 6mitS H8ht 38 3 r6SUlt inCreaS6S ' the flU ° reSCent Subst ^ ce fllm 16 of 
[0006] As invention concerning claim 2 is shown in drawing 2 , the fluorescent substance film 36 consists of 

anSe 0 T" 8 tra 7T Cy ^ f b ° f 3 ^ nUmb6r ""^ between ™* fluorescent LbZce particle 36a 
and these fluorescent substance particle 36a. When the case where the fluorescent substance film 36 is altoSer filled 

lit TIT S >f "5 ^ 36a With ° Ut a Clearance is made int0 100 %> *e rate of oSupymg nSe 

36 - r SU StanC ! fl1 !^ 36 ° f each 36a ' °P^g 36c between 36b, and ultraviolet-rays trLparency particle 

n ev, f I™™™! SU w tanCe membrane StmCtUre Which is 40 " 80% - The ultravi °^t rays 18 by the plasma Karge 

indicated by this claim 2 (light). Since ultraviolet rays 1 8 penetrate not only fluorescent substance particle 36a of 
fluorescent substance film 36 front face but the inside of ultraviolet-rays transparency particle sTb'and are Radiated by 
fluorescent substance particle 36a in the fluorescent substance film 36 at this time Since the fluorescent subSance * 
particle number to which fluorescent substance particle 36a in the fluorescent substance film 36 can also be conSbuted 
to luminescence, and emits light as a result increases, the fluorescent substance film 36 of high bnXes is oSned 
(fluorescent substance particle 36a smeared away black in drawing^ has contributed to lumin^cenc 0 ^ Moreover 
since the amount of the expensive fluorescent substance powder used can be reduced, a manufacJng cosf can be 

ES^f T*Z ' ^ 0ride P f ° r Si ° 2 Partide aS ±e ab ove-mentioned ultraviolet-rays transparency 
particle. Moreover, if the fluoride particle covered with Si02 film as an ultraviolet-rays transparency particle is used 

cJl M&?2 IiF ^ °H f 5T de Pa f iClC C ° Vered Wlth 8102 film can ^ -proved. MoC^sT' 
CaF2, MgF2, and LiF, as a fluoride particle, it is desirable to use whether it is ******** Furthermore as shown in 

tamgl or dnpng2 , it is desirable to form the above-mentioned fluorescent substance film Zr 36 „ ceU5 

inside between the ribs 14 on the substrate 1 1 of PDP 

[0008] 

Sn^Tf if f ^ , NCXt ' ? e geStalt ° f ° perati ° n ° f the lst of this invention is ^Plained based on a 

drawing. As shown in tkamngj. , predetermined spacing is opened on the glass substrate 1 1 of PDP two or more 

tcZtsT^ 11 c ? 'Tm' ^ ° n 3 ^ SUbStrate 1 1 ' " insulati "g layer 1 3 is formed so thai iTse adTess 
™ 2 ™ y be COve 5 ed -M^eover, predetermined spacing is opened in insulating-layer 13 top face, two or more 
™ nbs " T f °™ ed ; f d ^ fluorescent substance film 16 is formed in eel 15 inside betweeA these ribs M Tbfa 
fluorescent substance film 16 consists of opening 16b formed between much fluorescent substance particle 16a and 
these fluorescent substance particle 16a, and when the case where the fluorescent substance film 16 ifa togemer mied 
up with fluorescent substance particle 16a without a clearance is made into 100%, opening 16b is p^fyZ^t 
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50 - 70% of a rate 40 to 80% into the fluorescent substance film 16. Having limited opening 16b to 40 - 80% of range 
If it becomes difficult at less than 40% to make fluorescent substance particle 16a in the fluorescent substance film ffi 

nclet^oT 68 ^ "If 70 ? 6XCeeded * iS bCCaUSe ^ « *» few — 5SSS25^ 
particle 6a so there is a possibility that predetermined brightness may not be obtained even if fluorescent substance 
particle 16a in the fluorescent substance film 16 contributes to luminescence, and the fl^rtZ^ffiSLy 
become weak, and brightness may carry out aging. »uobiance nim 10 may 

[0009] Thus, the formation approach of the constituted fluorescent substance film is explained. Fluorescent substance 
powder, a thermal-expansion nature microcapsule, and resin and a solvent (solvent + plasticizer ™ SS^TmftS 
mixed at a predetermined rate, and a fluorescent substance paste is prepared FlaorcsS^^Tl 30 S 
% of the werght Preferably 1 5 to 80% of the weight, and a thermal-expLion wSZSto^fi^S" 0 f±t 
weight preferably 0.1 to 16% of the weight. Moreover, resin and a solvent are 65 - 25 % of the weigh preferablv 80 to 

=u^ 

ess than 15 /o of the weight and the effectiveness of this invention is not fully acquired here. Moreover it is because 

2^S^? 0 ?^S^ to W i" f ^ bC "^ h -ing limited theS^S 
ZTn r / nSf \ /l l u W61 ? ht Cann0t form opemn S sufficient in the fluorescent substance film at less 

k5k Weight f 1 6 % ° f the Weight is exceeded F^hennore, resin and a solvent were limited to 80 20«/ 
^ ^ lght b6C h ause P'cdetennined thickness would not be obtained when the viscosity of a paste becomes low too 

P^eS 

ethyl methacryhc, etc ), vinyl chloride resin, phenol resin, etc. are mentioned, as a soLit, a TsS 
(organic solvents, such as an alcoholic system, an ether system, an aromatic series system iSSS^^Lm^ 

Svteth" f ^ " d r ab J e ^ - Canying ° Ut - ***** a tei Pineol, ete.^e rSoZ Z * ^ 

diediylether etc. is mentioned as the desirable ether. Furthermore, as a dispers ant, dispersants such as a nho^nhori. 

s satir 316 mentioned - In * ° n * 4 

[0012] Moreover as fluorescent substance powder, the red of 4 - 5 g/cm3 and blue or green fluorescent substance 

SSt 3 H fl S6d [ m T P f iClG diameter ] f ° r SpedflC **** ^ 3 4 micrometers. [(Y, Gd) ^SSTp^teS is 
used as red fluorescent substance powder, [BaMgA110O17:Eu] powder etc. is used a^ blue fluorescent sXtSce 
powder, and [Zn2Si04:Mn] powder, [BaA112019:Mn] powder, etc. are used as green fl^SsSliS^ter 
iSSS^S? miCr ° CapS f wi ! h a mean P arti dc diameter of 5-8 micrometers which made SS«SnS system 
polymer **** for example, and connoted the low-boiling point hydrocarbon as a thermal-expansi^mre 

™ZT^:^T™ 0 ^ 28 a VehiC,£ ' Wei8ht ratl ° ^-terpineol / ethyl Ss~ e for 95/5 of 
J?°I 3 l° n 5f °, ther ^ and ' on a S lass substrate, predetermined spacing is opened by screen printing the sandblasting 

Z^J' °i I*? fllm ^ thr ° Ugh an inSulating l ^ and ^ ° r more cer *inic ribs a^eSirNeTt a 8 
fluorescent substance paste is printed with screen printing etc. to the eel inside divided with the ceramic rib on the 
above-mentioned glass substrate, and in atmospheric air, it holds for 10 minutes at 150 degreed c7d driest TtihL 

At thU i ™ f 1 " ^ ° PenmS WaS f0Imed at 40 " 80% of a rate int0 the Accent substance film is obtained 
of Si? ' ,° r ' thenna, :f x P ansion ^ture microcapsule, the volume expands about 2 to 3 times wife e^poSn 
of solvents, such as a low-boiling point hydrocarbon inside a capsule, at the time of desiccation Moreover 
resmous principles, such as a vehicle and a thermal-expansion nature microcapsule, are burned dov^ at the time of 
SSf ' a co f paratlvel y bl g oP^ing is formed into the fluorescent substance film 

exn LIU f^Tfl 1011 appr ° ach u of Acescent substance film other than the above-mentioned formation approach is 
fdi^rS?' T f sub f ^ P owder > ^sin impalpable powder, and resin and a solvent (solventTplific Lr 
nntf u 3 predetermin cd rate, and a fluorescent substance paste is prepared. Fluorescent sET 
powder is 40 - 60 % of the weight preferably ten to 80% of the weight, and resin impalpable oowdeHs 1 Ev^EL 
weight preferably 0.2 to 1 7% of the weight. Fluorescent substance powder was S to 10 ?SS "of the "weigtt 
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^, Se - Pr l det n ermined brigbtness was , not obtained > ^ would become difficult to make the fluorescent substance 
particle in the fluorescent substance film contribute to luminescence and the effectiveness of this invention would not 
fully be acquired at less than 10 % of the weight, if 80 % of the weight is exceeded since there is to^EhSwoS 

Stance 6 Z and nTo^ 7^ l*™* ^ * *"* n * 40% ° f a rate int0 

S n n 9 v th * W u eight was exceeded ' resin ""palpable powder was limited to 0.2 - 17% of the weight 

at less than 0.2 % of the weight, because an opening will be formed 80% or more into the fluorescent substance film 

P « or 8 e 6;s 

\hTllZ hat the / bove - mentioned fluorescent substance powder, and resin and a solvent be [ the same as that of 
the above-mentioned formation approach ] it is used. Moreover, resin impalpable powder is refractory or insoluble to 
the solvent to be used, and 200-500 degrees C of destruction-by-fire temperature are 200-400 See7c „Sblv L 
1-20 micrometers of mean particle diameter are 0.1-10 micrometers preferably. Here,, a . ftrnfiZSffiSSSjl 
s desirable to be formed with the resin with which a configuration element consists only of C (caZ^KjSZ) 
and O (oxygen), for example, polyethylene, polyethylene oxide, acrylic resin, a methacryl resin ceSsic S 

to 20 S nTnn e H M ° r 'T r ' the ^"on-by-fire temperate of resin Z^^Z^Umitci 

to 200-500 degrees C because it would become difficult at less than 200 degrees C to make resin .^Zai™ a 

Litedt , 70 & \ T eXCeed ! d - Furthermore > the ™* Particle diameter of resin impalpable powder was 
limited to 0.1-20 micrometers because a bigger opening than the fluorescent substance thickness usualh used wL 
£ n M f viator layer of a substrate etc. was seen, if 20 micrometers was exceeded % 
£*22i ^ ° ther ^ and ' °P a glass substrate 1 1 5 Predetermined spacing is opened by screen printing the sandblasting 

Srint h 7 m , eth ° d thr ° U8h 311 inSUlating layer 13 ' ^ ° r more ceramic ribs 14 Srmed ^x a 
fluorescent substance paste is pnnted with screen printing etc. to eel 1 5 inside divided withthe ce^ami™ b 14 on the 
above-mentioned g ass substrate 1 1, and in atmospheric air, it holds for 10 minutes at 150 delesTand dries t tm 

o£wh% 1 t t WlthWhlCh ? P lT g 16bwasf °™edat 40 - 80% ofa rate into the fluorescent slCcSiet 

substance particle 16a of fluorescent substance film 16 front face but fluorescent substancSck TlS the 
fluorescent substance film 16 at this time, fluorescent substance particle 16a in thSSS^tlSe fito 16 can 
also be confuted to luminescence, and since the fluorescent substance particle S^S^SSSZ I reZ 

a^TvS T ieSCe T 16 of high ^Shtness is obtained^fluoreZt S££^^2ffi£iSS 
away black m dj^wingj. has contributed to luminescence.). Moreover, since the amount of the expen d fluorS 
SSSSZ P ° Wder US6d Can be reduced ' a manu facturing cost can be reduced. P fluorescent 

1 1 ? ° Pe u ati0n ° f the 2nd ° f this invention is ex P lained bas *i on drawing 2 . In drawing the same 

ZZuTStS^T COmP ° nentS - With J he 8CStalt ° f MS ^^^^ 

i»™ k , ^ 6n ^ ° r m0re Ceramic nbs 14 consists of ultraviolet-rays transparency particle 36b of a 

^^^^^^^^^^^^ 

p^determm«J bnghtness w,ll not be obtained even if flooreseent substance partiele 36a nTXora eent snblnce 

s^So^^^ 

S-eo^^^ 
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r e SnlT d HTi ed T S ,° ^ thC r f 6 ° f 0CCUpyin8 in ^ fluorescent ^stance film 36 of opening 36c 
between each particle 36a after desiccation / baking and ultraviolet-rays transparency particle 36b may become 40 - 
80% Fluorescent substance powder is 20 - 60 % of the weight preferably ten to 80% of the weight KXviolet 

the weight preferably 25 to 0% of the weight, and a solvent is 60 - 20 % of the weight preferably 80 to 7% of the 

welt to 18 vT/ b6C0meS d i fflCU,t f ° r having Hmited the ^violet-rays transparency particle to 0 50% of the 
weight to make the fluorescent substance particle in the fluorescent . substance film contribute to luminescence l e s man 
by 0.1 a fluorescent substance particle will decrease relatively if the effectiveness of this invention is^SS 

Zroth ofT eedS 50 / ° f ^ 8nd P redetermined brightness is not obtained here. Sk me folatton 
approach of fluorescent substance film other than the above is the same as that of the gestalt of the 1st Z and 
abbreviation, explanation of a repetition is omitted. operation, and 

H J mi S ' t Wl ! en 3 P ^ eten T ed electric al Potential difference is impressed to the display inter-electrode which it 
does not illustrate, as shown in drawing! , the plasma discharge 17 occurs within a eel 15, and uTtraS mvTlf 
excite fluorescent substance particle 36a, and make it emit light by this plasma discharge 17k X Tm^ufSed 
fluorescent substance membrane structure (light). Since ultraviolet rays 18 penetrate not Jy^^SSce 
particle 36 a of fluorescent substance film 36 front face but the m^of^ 0 ltt.rBm^^^^S^L d 
are irradiated by fluorescent substance particle 36a in the fluorescent substance fiSaSe S 
fluorescent substance particle number to which fluorescent substance particle 36a in ^ fluorescent substance film 36 

Z^iTS^fm lumineSC T ' "* 6mitS Hght aS a result increases ' f^^SS^Z^m 
brightness is obtained (fluorescent substance particle 36a smeared away black in drawing! has contributed to 

MgF2 a" S^JSE!* ° f ^ lement f on * the abo - 2nd, although fluoride particles, such as CaF2, 
Sim r I u , ? ? S US6d aS an ultraviol et-rays transparency particle, the fluoride particle covered hv 
Si02 film may be used. As for the powder which consists of a fluoride particle covered wi hTol Km I ki 

n 2 r 7 ' 7 hyd ™ chlonc acid of Predetermined concentration, and isopropyl alcohol the specified 
fZr% 7 f WES ° btamed 311(1 agitating for 30 minutes at a room temperature , NrtrfXSSi 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

HHt d ° CUment haS been translated b y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EXAMPLE ~ ■ 

[Example] Next, the example of this invention is explained in detail with the example of a comparison ™~~ 
The thermal-expansion nature microcapsule was mixed with 5g for <example 1> fluorescent substance powder 4 2g 
was mixed with 0.3g for the vehicle, and the fluorescent substance paste was prepared. The microcapsule with a mean 
particle diameter of 5-8 micrometers with which specific gravity made acrylonitrile system resin **** as a thermal- 
expansion nature microcapsule by 3 micrometers, using the red fluorescent substance powder [(Y Gd) B03Eul of 
5.02 g/cm3 as fluorescent substance powder, and mean particle diameter connoted the low-boiling point hydrocarbon 
was used. Moreover, as a vehicle, the weight ratio of alpha-terpineol / ethyl cellulose used 95/5 of mixture After 
screen-stenciling the above-mentioned fluorescent substance paste using the solid screen version of a 1 inch angle in 
the center of a top face of the soda lime glass substrate of a 2 inch angle and drying for 10 minutes at 150 degrees C 
calcinate for 30 minutes at 520 degrees C, and evaporated the low-boiling point hydrocarbon in a mlcrocapX and 
resinous principles, such as a vehicle and a thermal-expansion nature microcapsule, were made burned down and the 
mZS? nt SUb f T 6 film WaS ° btained - This Ascent substance film was made into the example 1 
[0023] Except for having mixed the thermal-expansion nature microcapsule with 5g for <example 2> fluorescent 
S^i^ 4 V 2 » wi ?,!!- 6 8 for the ve hicle, and having prepared the fluorescent substance paste, 
made too ^mTex^Z ™* above-mentioned example 1. This fluorescent substance filmwas . 

CaF2 powderwas mixed with 20g for <example 3> fluorescent substance powder, 15g was mixed with 5g for the 
vehic e, and the fluorescent substance paste was prepared. Fluorescent substance powder and a vehicle used the same 
object as an example 1. The mean particle diameter of CaF2 powder was 30 micrometers. The above-men^ned 

nnZ S luL S fuT? P T? e T S dri6d and caIcinated like sample 1, and the fluorescent substance film was formed 
on the glass substrate. This fluorescent substance film was made into the example 3 

Except for having mixed CaF2 powder (30 micrometers of mean diameters) with 9g for <example 4> fluorescent 

moS^ZZ' n n 8 ""1 85g 1 T? V 8 f °u r the Vehide ' md having P^ed the fluorescent substance paste, the 
SXSS^ above-mentioned example 3. This fluorescent substance film was made 

[0024] Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 5> 
fluorescent substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substance 
lTnlt™^T fllm W " f0mied ^ ^ ab0 — « 3 P This fluorescerSe fiT 
Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 6> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
£^SS^ 0mied like ^ ab0Ve - menti0ned —Pie 3- This fluorescent substance film w^ It 

Except for having mixed MgF2 powder (30 micrometers of mean diameters) with lOg for <example 7> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared fJft^.mJ^L^^^ ' 
^SS^^T ^ ^ ab ° Ve - mentioned exam P le 3- This fluorescent substance fitawSe 

fiZllr?? P w r ? X6 u MgF2 P ° Wder (3 ° microme ters of mean diameters) with lOg for <example 8> 

fluorescent substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent 
1 S ?f t6 ' ±C Ascent substance film was formed like the above-mentionedexainple 3. This fluorescent 
substance film was made into the example 8. "uuic^cni 
Except for having mixed LiF powder (30 micrometers of mean diameters) with lOg for <example 9> fluorescent 
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substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film was made 
into the example 9. 

Except for having mixed LiF powder (30 micrometers of mean diameters) with lOg for <example 10> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film was made 
into the example 10. 

[0026] Except for having mixed Si02 powder (30 micrometers of mean diameters) with 20g for <example 1 1> 
fluorescent substance powder, having mixed 15g with 5g for the vehicle, and having prepared the fluorescent substance 
paste, the fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film 
was made into the example 1 1 . 

Except for having mixed Si02 powder (30 micrometers of mean diameters) with 9g for <example 12> fluorescent 
substance powder, having mixed 8.5g with lg for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film was made 
into tne example 12. 

[0027] Except for having mixed Si02 powder (30 micrometers of mean diameters) with lOg for <example 13> 

n*T S r n fl tan °? P l Wder ' ^ miX6d 10g With 5g f0r the vehicle ' *** havin 8 P re P ared the fluorescent substance 
paste, the fluorescent substance film was formed like the above-mentioned example 3. This fluorescent substance film 
was made into the example 13. 

Except for having mixed Si02 powder (30 micrometers of mean diameters) with lOg for <example 14> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
^^^t ^ ** above " mentioned exam P'* 3- This fluorescent substance Z ^ made 

[0028] lOg was mixed [ CaF2 powder (30 micrometers of mean diameters) covered with lOg and Si02 film in 
<examplel5> fluorescent substance powder ] with 5g for the vehicle, and the fluorescent substance paste was 
prepared. CaF2 powder covered with the Si02 above-mentioned film was produced with the sol gel process. That is 
the filter paper was used and filtered, after ethyl alcohol added 50% of the weight, the hydrochloric acid (0 3% of 
concentra ion) added the 0g ; of the CaF2 powder as an example 3 with the isopropyl alcohol same in 50g of 9.2% of 
he weigh of solutions 6% of the weight and ethyl silicate agitated for 30 minutes at the room temperature 34 8% of 
JL7j£t powder covered with Si02 film was obtained by calcinating this filtered powderat 6o7deg7ees C 
after desiccation for 30 minutes by 150 degrees C for 1 hour. The thickness of this Si02 film was 1 micrometer The 
above-mentioned fluorescent substance paste was dried and calcinated like the example 1, and the fluorescent ' 
substance film was formed on uje glass substrate. This fluorescent substance film was made into the example 15 
Except for having mixed [ CaF2 powder (30 micrometers of mean diameters) covered with lOg and Si02 film in 
<example 16> fluorescent substance powder] 15gwith lOg for the vehicle, and having prepared the fluorescent 

madeTnto ^^T^ ^ *"* l5 ' ^ ^~ Substance film was 

[0029] CaK 5 powder (30 micrometers of mean diameters, specific gravity 3.0 g/cm3) was mixed with 20g for 

n!^ P i e flu ° re i° ent SUb u tanCe P ° wder ' 158 Was mixed with 5 S for the vehicle ' *e fluorescent substance 
paste was prepared. The weight ratio of alpha-terpineol / ethyl cellulose used [ mean particle diameter ] 95/5 of mixture 
as a vehide, using the green fluorescent substance powder [Zn2Si04:Mn] of 3.6 micrometers and spec fic gravity 4^ 
£f UH < flU ° reSCent Sub f nce P° u wder ; ThC above -^ntioned fluorescent substance paste was screen-stencUed using 
^dir/enXTf ? er T °- " 1 , m t an d le m % ^ ° f a tOP faCC ° f an alumina substrate with wi dth of face of nfch, 

30 rmSit 520 tZ£t?l* ^ 10 minUteS at 150 de8rees Q Ne ^ calcinated for' 

30 minutes at 520 degrees C, the resinous principle in a vehicle was made burned down, and the fluorescent substance 
film was obtained. This fluorescent substance film was made into the example 1 7 ""orescent substance 

[0030] Except for having mixed CaF2 powder (30 micrometers of mean diameters) with 9g for <example 1 8> 
fluorescent substance powder, having mixed 8.5g with lg for the vehicle, and having prepared the fluorescent 
subs ance paste, the fluorescent substance film was formed like the above-mentioned example 1 7. This fluorescent 
substance film was made into the example 18. nuorescent 

Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 19> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluoresS ilLSSStto 

^ " ^ ab0Ve - menti0ned ™P le 17 - ™- fl-escent substancTfSmL 
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Except for having mixed CaF2 powder (30 micrometers of mean diameters) with lOg for <example 20> fluorescent 
substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent substance paste the 
fluorescent substance film was formed like the above-mentioned example 17. This fluorescent substance film was made 
into the example 20. 

Except for having mixed MgF2 powder (30 micrometers of mean diameters) with lOg for <example 21> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substance paste the 
StoS'SiSte^r ^ d 1UCe ab0Ve - menti0ned exam P le 11 ■ This fluorescent substance film was' made 
[0031] Except for having mixed MgF2 powder (30 micrometers of mean diameters) with lOg for <example 22> 
fluorescent substance powder, having mixed 15g with lOg for the vehicle, and having prepared the fluorescent 
substance paste, the fluorescent substance film was formed like the above-mentioned example 17. This fluorescent 
substance film was made into the example 22. 

Except for having mixed LiF powder (30 micrometers of mean diameters) with lOg for <example 23> fluorescent 
substance powder, having mixed lOg with 5g for the vehicle, and having prepared the fluorescent substance paste, the 
StoteSSSS 50 ^ ab ° Ve - mentioned exam P le 11 ■ This fluorescent substance film was made 

Except for having mixed LiF powder (30 micrometers of mean diameters) with lOg for <example 24> fluorescent 
substance powder, having mixed 15gwith lOg for the vehicle, and having prepared the fluorescent substance paste the 
mr^examSeT ab ° Ve - mentioned exam P Ie 17 - This Acescent substance film was made 

E wff? ha l ng n? iX f ed i S an ! a ^f^P^ion nature microcapsule for fluorescent substance powder, 
having mixed 4.2 g Wlth 0.3g for the vehicle, and having prepared the fluorescent substance paste, without using 
<example 25> ultraviolet-rays transparency powder, the fluorescent substance film was formed like the example 17 
This fluorescent substance film was made into the example 25. 

2£S f X f l 8 m t- t^™* 1 -™?™™ nature microcapsule for fluorescent substance powder, having 

m xed 4 2g with 0.6g for the vehicle, and having prepared the fluorescent substance paste, without using <exam P le 26> 
1Z fn ^ ^K™y powder, the fluorescent substance film was formed like the example 17. This flu^escent 
substance film was made into the example 26. 

K^*p mb tV/ 7 l md aCryliC r6Sin im P al P able P° w der (3 micrometers of mean diameters: Soken 

Chemical & Engineering make) for fluorescent substance powder, having mixed 3.5g with O.lg for the vehicle and 
having prepared the fluorescent substance paste, without using <example 27> ultraviolet-rays Lsparency powder the 
fluorescent substance film was formed like the example 17. This fluorescent substance film was made into tCxam P le 

ffiSS A 98 r6Sin im P al P able P° wder ( 3 micrometers of mean diameters: Soken Chemical 

} ! r fl u uorescent substance P° wder > ha ™g mixed 3.0g with 0.3g for the vehicle, and having 
prepared the fluorescent substance paste, without using <example 28> ultraviolet-rays transparency powder the 
fluorescent substance film was formed like the example 17. This fluorescent substance filmwas mad* into the example 

AFnain^r^ 2 fl lg ^ aCryl L C reSin im P al P able P° wder ( 3 micrometers of mean diameters: Soken Chemical 
& Engineering make) for fluorescent substance powder, having mixed 2.0g with 0.5g for the vehicle, and having 
prepared the fluorescent substance paste, without using <example 29> ultraviolet-rays transparency powder the 
fluorescent substance film was formed like the example 1 7. This fluorescent substance film was made into the example 

[0034] Except for having mixed [ the <example 1 of comparison> fluorescent substance powder 1 lOg with 20g for the 
vehicle, and having prepared the fluorescent substance paste, the fluorescent substance film was formed like the above- 
mentioned example 3. This fluorescent substance film was made into the example 1 of a comparison 
bxcept for having mixed [ the <example 2 of comparison> fluorescent substance powder ] lOg with 20g for the vehicle 
and having prepared the fluorescent substance paste, the fluorescent substance film was formed like the above- 

^ ample 11 ■ TbjS fluorescent substance film was made into the example 2 of a comparison. 
S flu ? r f ce f nt substance P° wder of a comparative study 1, the <evaluation> above-mentioned examples 1-16 
2* S3£f f ^^Y 1 ^ 016 ^ 8 trans P^ncy powder or a thermal-expansion nature microcapsule ' 
and the addition of a vehicle were shown in Table 1 . Moreover, it is the following, and made and asked for the voidage 

TMe f Th "tTT fllm ° f CXampleS 1 md 2 md the exam P ,e 1 0f a comparison, and the value was shown if 
Table 1. The area of the fluorescent substance film, thickness, and baking Shigekazu Ushiro were measured first^d it 
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asked for the consistency of the fluorescent substance film. Next, the value which **(ed) the consistency of this 
fluorescent substance film by the consistency of a fluorescent substance particle was set to W, and the value which 
multiplied the value which lengthened Above W from 1 by 1 00 was made into voidage 

[0036] Moreover, it is the following, and made and asked for the rate that the opening between each particle of the 
fluorescent substance film of examples 3-16 and an ultraviolet-rays transparency particle occupy, and the value was 

£7!! ■ m %T a f ±e ? uorescent substance film > thickness, and baking Shigekazu Ushiro were measured 

first, and he weight of the ultraviolet-rays transparency particle contained in the fluorescent substance film from the 
mi K X / ng / a i^° ffluo 5f sc 5nt s ubstance powder and ultraviolet-rays transparency powder was found, and the value which 

sttoX th SVSS^Jn U f t'^T ^ Partide fr ° m abov ^ntioned baking Shigekazu Ushiro was 
**^ ^ X was **(ed) by the volume of the fluorescent substance film, and it asked for Y. Next, the value which 

oni^a h^J y l C C °™\ StenC J ° f 3 , Ruorc " CQnt SUb8tanCe particle was set t0 Z ' md ^ considered as the rate that the 
opening between each particle and an ultraviolet-rays transparency particle occupy the value which multiplied the value 
which lengthened Above Z from 1 by 100. Furthermore, the glass substrate (glass substrate with which the fluorescent 
substance film was formed in the front face) of examples 1-16 and the example 1 of a comparison was put into the dark 
room, the ultraviolet rays (wavelength: 254nm) by the low pressure mercury lamp were irradiated at the above 
mentioned fluorescent substance film, and the brightness of the fluorescent substance film was measured Here it 

Zh^r^t K n8 l ValUe ^ n ^ htness reaches to the increment in the thickness of the fluorescent 

substance film as bnghtaess of the fluorescent substance film, and the brightness of examples 1-16 is a value when 
ettmg the brightness of the example 1 of a comparison to 100. These values were shown in Table 1 
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[0038] As compared with the fluorescent substance film of the example 1 of a comparison, brightness of fluorescent 
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substance film of examples 1-16 improved 3 to 12% so that clearly from the above-mentioned table 1 
[0039] The rate that the fluorescent substance powder of a comparative study 2, the <evaluation> above-mentioned 
examples 17-29, and the example 2 of a comparison, ultraviolet-rays transparency powder, a resin bead or a thermal- 
expansion nature microcapsule, the addition of a vehicle, the voidage between each particle of the fluorescent substance 
fl™' or *? ultraviolet-rays transparency particle occupies was shown in Table 2. Moreover, the brightness of examples 
17-29 and the example 2 of a comparison was measured as follows. The alumina substrate with which the fluorescent 
substance film was formed first was put into the vacuum chamber, and then it decompressed to 2x10 to 2 or less Torrs 
with the vacuum pump. Furthermore, the brightness of the fluorescent substance film was measured by irradiating 
vacuum ultraviolet radiation (wavelength: 146nm) with an excimer lamp (USHIO make: UER20H146) at the above- 
mentioned fluorescent substance film. Here, it evaluates considering a value when brightness is saturated to the 
increment m the thickness of the fluorescent substance film as brightness of the fluorescent substance film and the 
brightness of examples 17-29 is a value when setting the brightness ofthe example 2 ofa comparison to 100 These 
values were shown in Table 2. 
[0040] 
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[0041] As compared with the fluorescent substance film ofthe example 2 ofa comparison, brightness of fluorescent 
substance film of examples 17-29 improved 2 to 20% so that clearly from the above-mentioned table 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

J IH* d ? CUine ? haS been translated b y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS ~~ . - ~~ 

[Brief Description of the Drawings] ~ --— — — 

to^Ll The important section cross-section block diagram of PDP showing the fluorescent substance membrane 
structure of the 1 st operation gestalt of this invention. 

[Drawing^ The cross-section block diagram corresponding to dniwjngJL which shows the fluorescent substance 
membrane structure of the 2nd operation gestalt of this invention 

2££££2£E£E£ Mock diagram corresponding to taingl which shows the conventional ftaorescen. 

[Description of Notations] 

16 36 Fluorescent substance film 

1 6a, 36a Fluorescent substance particle 

16b, 36c Opening 

36b Ultraviolet-rays transparency particle 

[Translation done.] - ~ ~~ "~ 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

J ™' d ? CUm !? haS b f en *f slated b y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. y ' 
3. In the drawings, any words are not translated. 
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